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Mo Ka radiation 
Data collection 
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R[F 2 > 2a(F 2 )} = 0.035 232 parameters 

wR(F 2 ) = 0.085 H-atom parameters constrained 

S = 1.06 Ap max = 0.22 e A~ 3 

1922 reflections Ap min = -0.18 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 1 1 3 K; mean cr(C-C) = 0.003 A; 
R factor = 0.035; wR factor = 0.085; data-to-parameter ratio = 8.3. 

The title compound, C21H28O5H2O, is the hydrate of a steroid 
derivative and was obtained by degradation of solid 
prednisolone sodium phosphate. The six C atoms in ring A 
are nearly co-planar with a mean deviation of 0.015 A. Rings 
B and C are both in chair conformations, while ring D has an 
envelope form. In the crystal, intermolecular O— H- ■ O 
hydrogen-bonding interactions occur between the hydroxy 
groups, carbonyl O atoms and solvent water molecules, 
resulting in an overall three-dimensional structure. 

Related literature 

For general background to substances related to prednisolone 
sodium phosphate, see: Dekker (1980); Stroud et al. (1980); 
Mason (1938); Edmonds et al. (2006); Gazdag et al. (1998). For 
related structures, see: Suitschmezian et al. (2008); Rachwal et 
al. (1996). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


02-H2-01' 


0.82 


1.92 


2.708 (2) 


161 


03-H3-02" 


0.82 


2.06 


2.819 (2) 


153 


04-H4- ■ 06 iu 


0.82 


1.84 


2.646 (2) 


167 


06-H61-01 


0.86 


1.92 


2.765 (2) 


165 


06-H62- ■ 05 iv 


0.86 


2.10 


2.938 (2) 


166 


Symmetry codes: (i) 
x + i -y + i-z + 1. 


-x + i -y,z 


-|; (ii) -x,y- 


h|,-2 + §; (iii) 


x,y, z — 1; (iv) 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors are very grateful to the Central Laboratory of 
Nankai University for the X-ray data collection. Special 
thanks go to Dr Xie Chengzhi (School of Pharmaceutical 
Sciences, Tianjin Medical University) for his invaluable 
support. 
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Experimental 

Crystal data 

C2iH 28 0 5 -H 2 0 a = 11.801 (2) A 

M r = 378.45 b = 12.526 (3) A 

Orthorhombic, P2 l 2 l 2 1 c = 12.884 (3) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BH2337). 
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Comment 

In the molecule of the title compound, (Fig. 1), all bond lengths and angles are within normal ranges (Mason, 1938; Edmonds 
et ah, 2006; Gazdag et ah, 1998; Rachwal et ah, 1996). Six carbon atoms in ring A (CT---C5/CT0) are nearly in the same 
plane with the average atomic displacement of 0.015 A. Rings B (C5-C10) and C (C8/C9/C11-C14) are both in chair 
conformations. Ring D (C13— C17) has an envelope form with C13 as the out-of-plane atom. Through extensive O — H-0 
hydrogen bonds between the main molecule and lattice water molecule, a three dimensional supramolecular network is 
formed. The water molecules are involved inO — H - 0 hydrogen bonding with atoms 01, 05 and 04 belonging to hydroxy 
groups, and intermolecular O — H - 0 hydrogen-bonding interactions are formed between hydroxy groups and carbonyl O 
atom, resulting in an overall three-dimensional crystal structure (Fig. 2). 



The title compound (Dekker, 1980; Stroud et ah, 1980) was obtained by degradation of solid prednisolone sodium phos- 
phate at 373 K for 72 h, then extracted and isolated using HSCCC followed by preparative HPLC. Finally, the crystals 
were prepared by slow evaporation of the solvent from a saturated solution in methanol/acetone/H20 at room temperature 
(Suitschmezian et ah, 2008). 



H atoms attached to carbons were placed at calculated positions withC — H = 0.93 A (aromatic) or 0.96-0.98 A (sp C-atom). 
H atoms attached to oxygen was located in difference maps. All H atoms were refined in the riding-model approximation 
with isotropic displacement parameters (set at 1 .2-1 .5 times of the (7 e q of the parent atom). As the structure has no significant 
anomalous dispersion, the Friedel-pair reflections (1436) were merged and the absolute configuration was assumed from 
synthesis. 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of (I), with atom labels and 30% probability displacement el- 
lipsoids, and H atoms are shown as small spheres of arbitrary radius. 
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Fig. 2. The packing of (I), showing the three-dimensional structure, with intermolecular hy- 
drogen bonds (dashed lines); for clarity H atoms have been omitted. 



11,20-Dihydroxy-3-oxopregna-1,4-dien-21-oic acid monohydrate 



Crystal data 
C21H28O5H2O 
M,.= 378.45 
Orthorhombic, P2\2\2\ 
Hall symbol: P 2ac 2ab 
a = 11.801 (2) A 
b= 12.526 (3) A 
c= 12.884 (3) A 

V= 1904.5 (7) A 3 
Z=4 



^(000) = 816 

D x = 1.320 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

6 = 4.1-22.5° 

H = 0.10mm _l 
T= 113 K 
Block, colourless 
0.20x0.10x0.10 mm 



Data collection 

Rigaku Saturn CCD area=detector 
diffractometer 

Radiation source: rotating anode 
confocal 

Detector resolution: 7.31 pixels mm" 
co and tp scans 

Absorption correction: v|/ scan 
(CrystalClear; Rigaku, 2005) 

7 min = 0.981, J max = 0.991 

13023 measured reflections 



1922 independent reflections 

1809 reflections with / > 2a(7) 
R int = 0.046 
"max — 25.0 , 6 m j n — 2.3 
A = -12-»14 

k = -U->U 
/ = — 15— ^15 



Refinement 
Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )} = 0.035 

wR{F 2 ) = 0.085 

S= 1.06 

1922 reflections 

232 parameters 

0 restraints 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

0.0073F] 



w= V[o 2 (F o 2 ) + (0.0589P) 2 



where P = (F 0 2 + 2F 2 )/3 



Apmax = 0.22 e A 
Ap min = -0.18eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFc 2 ?i 3 /sin(2e)]" 1/4 
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0 constraints Extinction coefficient: 0.026 (3) 

Primary atom site location: structure-invariant direct 

methods 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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Symmetry codes: (i) -x+1/2, -y,z-\l2; (ii) -x,y+l/2, -z+1/2; (iii) x,y, z-1; (iv)x+l/2, -y+1/2, -z+1. 
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